Communication between the ATPase and cleavage/religation domains of human topoisomerase IIalpha.
The DNA strand passage activity of eukaryotic topoisomerase II relies on a cascade of conformational changes triggered by ATP binding to the N-terminal domain of the enzyme. To investigate the interdomain communication between the ATPase and cleavage/religation domains of human topoisomerase IIalpha, we characterized a mutant enzyme that contains a deletion at the interface between the two domains, covering amino acids 350-407. The ATPase domain retained full activity with a rate of ATP hydrolysis that was severalfold higher than normal, but the ATPase activity was unaffected by DNA. The cleavage and religation activities of the enzyme were comparable with those of the wild-type enzyme both in the absence and presence of cancer chemotherapeutic agents. However, neither ATP nor a nonhydrolyzable ATP analog stimulated cleavage complex formation. Although both conserved domains retained full activity, the mutant enzyme was unable to coordinate these activities into strand passage. Our findings suggest that the normal conformational transitions occurring in the enzyme upon ATP binding are hampered or lacking in the mutant enzyme. Consistent with this hypothesis, the enzyme displayed an abnormal clamp closing activity. In summary, the region covering amino acids 350-407 in human topoisomerase IIalpha seems to be essential for correct interdomain communication and probably is involved in signaling ATP binding to the rest of the enzyme.